Localization of tubulin in the mitotic apparatus of mammalian cells by immunofluorescence and immunoelectron microscopy.
Antitubulin antibody was used as an immunofluorescent and immunoelectron microscopic probe to localize tubulin in components of the mitotic apparatus of rat kangaroo (strain PtK1) cells in vitro. In addition to the detection of tubulin in the spindle microtubules and centrioles, other structures were found to display specific staining including kinetochores, amorphous pericentriolar material and small virus-like particles associated with the centrioles. The kinetochores consisted of a densely stained outer layer about 400 A thick which is separated from an inner layer of the same dimension by a lightly staining middle layer. Microtubules were primarily associated with the outermost plate of the kinetochore but tubulin was uniformly distributed in both outer and inner plates. Colcemid treatment prevented the assembly of spindle microtubules and resulted in specific alterations of the kinetochore but failed to diminish the staining of the kinetochores. These observations suggest that tubulin molecules may comprise an important structural component of the kinetochore.